The qualitative and quantitative chemical composition of the peptidoglycan layer of Listeria monocytogenes cell walls was determined. The peptidoglycan layer was isolated from intact cells after treatment with sodium lauryl sulfate and digestion with Pronase. The isolated peptidoglycan contained carbohydrates which included hexose, rhamnose, and amino sugars. The amino sugar was identified as glucosamine which was present in very high micromole concentration, as compared with the amino acids, muramic acid, or diaminopimelic acid. In addition, protein and phosphorus were also present. However, the presence of teichoic acid was not detected in the peptidoglycan. Protein moiety contained a total of 18 amino acids with lysine as the N-terminal amino acid.
Recently, the peptidoglycan (synonyms, murein, mucopeptide, glycosaminopeptide) layer from many organisms has been studied. Slade and Slamp (15) employed the differences in peptidoglycan composition as a criterion to classify the various streptococci into different groups. Kane et al. (7) reported in detail the complete structure of mucopeptides from Streptococcus bovis. Kolenbrander and Ensign (9) reported a detailed study on the peptidoglycan structure and composition of Spirillum serpens. In our present studies, by using the peptidoglycan preparation technique of Kolenbrander and Ensign (9), we have been successful in isolating the peptidoglycan layer of Listeria monocytogenes cell walls. The present paper describes chemical studies and amino acid composition of a virulent strain of L. monocytogenes 9-125.
MATERIALS AND METHODS
Organisms and growth conditions. L. monocytogenes strain 9-125, serotype 4b, was employed for these studies and was obtained through the courtesy of K. F. Girard, Boston, Mass. The cells were grown and prepared by the procedures of Jenkins and Watson (6) .
Preparation of peptidoglycan. L. monocytogenes peptidoglycans were prepared from intact cells by the sodium lauryl sulfate and Pronase treatment method of Kolenbrander and Ensign (9) . A flow diagram of the procedure for isolation of peptidoglycan is presented in Fig. 1 (14) and the phenol-sulfuric method (4), hexosamine was determined by the method of Rimington (12) , rhamnose was determined by the method of Dische and Shettles (2), protein was determined by the method of Lowry et al. (10) , and phosphorus was determined by the method of Dryer et al. (3) . Teichoic acid was determined by the acid and alkali extraction procedure of Knox and Wicken (8) .
Preparation of dinitrophenyl (DNP)-amino acids. Peptidoglycan was treated with 2,4-dinitrofluorobenzene (Sigma Chemical Co., St. Louis, Mo.) by the method of Sanger (13) . The DNP-peptide was then hydrolyzed with 6 N HCL for 18 h at 110 C. After hydrolysis, samples were dried in vacuo and suspended in sterile distilled water. This process was repeated five times or until the acid was removed. Chromatography of DNP-amino acid was performed on thin-layer plates of silica gel in two dimensions by employing the technique, solvents, and spray reagent as described by Randerath (11 (Fig. 2) , which retained the characteristic cell shape.
Quantitative chemical composition of L. monocytogenes peptidoglycan. Presented in Table 1 (9) .
The amino acid composition of the peptido- Fig.  3 , and quantitative yield is presented in Table  2 . The ratio of diaminopimelic acid to muramic acid, glutamic acid, alanine, and glucosamine was 1: 1:2: 1:44. Aspartic acid, leucine, and isoleucine were the only amino acids found in significant quantities, whereas the remaining amino acids were present in much lower concentrations. It is interesting to note that instead of alanine, the molar ratio of glutamic acid was two times more than those of diaminopimelic acid, muramic acid, and alanine. 
